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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a zirconia-containing ceramic 
ball having small void sizes and excellent in durability and to provide a 
nDethpd of producing the same. 

SOLUTION: The constitutive ceramic of the zirconia-^containing ceramic 
ball is a zirconia-containing ceramic material which contains a zirconia- 
based ceramic phase mainly comprising zirconium oxide in an amount of ^ 
10 vol.%. In the zirconia-containing ceramic ball, the size of the maximum 
void in the voids observed in the region from the surface of the ball up to 
the thickness of 50 ^m in the radial direction in the polished cross 
section which passes through nearly center is <3 jim. Such ceramic ball 
is obtained by sintering a green body whose relative density has been 
increased to 61% or more by a rolling granulation method. 
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1 l:fi!3^ffl5!f«l»*l 0 i UrliJ|X**UTv>*. BJRS 
tti g^J^^sa©^ 1 0 li. U — f - 0t)f^fi?f T 
jffl3E?t»-;fc^|£^#)»«0. 3~2/*m, mt<iQ% 
m-Wfld. 7-3. SiUTOs S&J:BETit^S«ffi 

[0 0 6 0) Bstcsv^r. fejSfeptr-f 7 2oi&:g«. 
'<7ra»-a«'5;iRra«-3Bj«tr, mmmmn 

:^ f-f 7<05iSa)S:l£jit-i>±-eS4 tv^. 
[0 0 6 1] f^, lat^T'-f 7^fe«^3»r^»t4|^ 
p« f r 2 t Hi, SfeRogEigUlS UTs J« 

f-f 7 2 «5SE»*»ia7PA* < fe-f*«5BKr 
7 2c9atSi4»B!!litsfc»)s ?rB*«q^J£L-r^«!oa:^ 
t < ii oar* t, f-f 7 2 

[0 0 6 2] ^fct, moagti. WS^OimkH^-t^kZ 
lO 0 6 3l Sii>l;s l8iE«)iiEiSlix K«P<r'-f 7 3* 

/jN?<«:i)ar*ts ?e«ij<^-<7 2<ogLa!)**Bmt'^ 

tv S«^f-f 7 2**?S<«V>±*t»)®gT^o-C«l^ 
[0 0 6 41 i-j V-C^5?.ii-;t^i^ffiSJitlJ*l Otis 

3 2rttr^Ls 02J-S^tA^I-, -f-OSStS- 
SI 3 2*-5e*5aai:TiI*8ffi»t*. >t«. fiiffc^ 
S-J 3 2 ftOfigj^fflSfflfe:^-* 1 0(:(i> myHi7.-/v- 



(10) ^H2 00l-2 944 8 3 

i8 

S*UTsS:^ft8 0 1 4*. es&jt^SS3 0 

frit. ^e>it&gt®ftGO«*4^S*«6 l%m±t4* 

aSli lO-'ZOOrp m(:ri»S$tU :!K^^ 
li> ftS'fi«lt-#t>tL*jSt1g*^<fO^SJii*l 0-2 OS 

1 - 1 0Sft%c3eartUTE^tA:ft3&^gii4 

!|^3|5«-ffiffl1-*t{f, ±.|EO^feffUi>)^ «?i^<0«*rap 
[0 0 6 5] eSJi£!e*fr«-3 tclSJtTIi. 

SI 3 2fltC&7.tTiJ<ifc*«S*Uv». C-^tK 
If, 115 (a) JSS1i^«*^5 0**^ffl3!? 

a»*Sl 0 k±«-^*» 1^0 (b) l:3^J: 

4^^;fd«•Se*UT3*^^1^^^8 0 t^r* Mi^X 

tJ:^>:x '<7';vr3l«Ji9 0*«»e.iva« 
20 [0 0 6 6] «5^#:5 0I±. 03 (a) U^t^?^ 

9 5 -7 i'i&JiS («l1RWilW5!5) t liBU*fSO-fe 9 5 '/ 

>3flig(;L/.:»Js 03 (d) (e) 

Us ^®#5 0d-^>?r7;^iK#5 0e^iEi:U^jt)t-5 

i!ki^\zxmM^^m.ir^ i t >(> lirgfe-^ifcSo sicjg^^ 
ji, mx.\imz (b) ab^>v>ia (c) «;^tJ;-?>=J*i« 

m^^imt LT i v»*», ( a ) \zm- 1. a 
40 [0 06 7] mim^9i'&i}m\i-^m'M^ ti* v» 

4U^tJ:^'2^a'»o:*r^«:^-?g^,o ±-f, (a) 
Ua^-r^ftW, -t^Sy^i&^e 0*v ^''f Slajti^ 
•:rux/'?>^5 1 b, 6 1b (%"fe«)/C<6tf>ffi(W!rftt? 

•Jo i't, (b) ^i^^mi\.timwtf^'i>¥' 

- U5Mfc*Hi-C»a3 > K 6 3 fc itttPft© 

SHS-e-r3^<9^flJ5 0«:#^:^ffi-e$,«,, (c) 

(4v ®st=i>A>?>K6 3 ^l=^t[i^^ost^>;<7?^'^'^^■f 
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^^*«&Cfc*>, -^-osi&si 3 2 <oigs«K*±»f rs 

10 0 6 8] BuS<^J:-)t-LT#?.ii.a«^#:5 0 

i^^^z-ki^-B^m-v^io gl5 (d) 

i&*<^*-&5Sre JIS-Z2504 (197 

^w^g^fe* i t i&5leil4^ c^fl u-p it:Zj in 

10 0 7 1] tt^. J:»)^U/i]*3B<t:o*StifT4T 
5 (b) U^tioli, ^«#5 OOfSix iixi: 



(11) j^S2 0 0 1 -2 9 4 4 8 3 

OaStdgtUT, dc*^s dc/dg*si/l 0 0- 1 
/2*«ft-r*i-5HK5tt*. do/dg*»l/100 
*iS-C»4, $trTg«S]Bl 0 aOj£«iCF^ 

f^5 0<^^ffi#-E-iv«iTS;<ifcv>«&-&ft(±, 

SSt<l±l/5 0-1/5, J:>)giKttl/20 
-1/1 0O«IHCT?8St4O*»J:v^, fjt^ jftj^ 

X^.t:.l^%\i^ -tO^iSiaa*? 2 0-2 0 OlSUS^i" 
40*»J;v»o ijfc^ gH-adcOl6M€«4v «?Jx.lf5 0 
- 5 0 0 /e/ m tSSt « Offi v», 
10 0 7 2] S!5^^8 0^^co:)^jtU±»)«i 

«-r*i.{f -t 9 5 y (JJIT, t * V» ^ ) ^ 

#*:it«»T?§*. 5';v3-r5ii"t9 5i?*'Oft]«;tttJ& 
Sfflv^i^tdt-e^^ jl*iKaKtti3oo-i9oo 

SSL< (4 1400-1600 t:P3Kffl-?S£l- 

•?s i<o*&^tti!f|tf6* 100 0-200 o^Eo:t:S<4 
JO :<r:^#BSf*:rs fifei 4 0 0-i 6 0 0T:, 

<ltl 5 0 0-1 6 0 0'CO|iaT'fi=5:-5ik*»'C?§ 

[0 0 7 31 tif|t,tLfc3g^tts 

* 5 0 ;« m* •co^aEa«c^fig#*L;5*:fc<0^IS<^ 
40 Tf1S|3i*s ^fflSfeftt? 3 fi mJElT, HIP tfflv^Jvlf 5 

J %JJIT, 111 C < 1 mm^ 3 D OXKo^K7?^s£®Scli 

5oofliJaTi:-r-&itA*-e§2,, iyt, 

50 ¥iS,ffisRa%o. 0 1 2;imJJlTi:1-aii:**T:i, 
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[0 0 7 41 iSSJataffitCi »)#'i.tLfc^^^tSfc^ 
*8 0*««L-C»t,*t*3ia|{9 0ttv B!6t3*i"i^ 

9 § '/ OSS /> fca&T* * t JiSI # tL* 0 
^^(fs ;£?^#5 0 (SIS) iVS^ 1 0 a J: )) 

e**, ^91 ^-filJ^-fi-fe^ 5 /jcJ: >) t 

i6!gKi:<t&C:taf^<, ^S9 2B:RIJ59 1 J; I) t 
m^y'^Vi-OlSLlxi» i-ti^^ ^«9 2«7fiM$^». 

■fe 9 § '/ ^ o5fes^»Xte«i«<om.*> ?) s 9 9 %ia 

±, att<»49 9. 5%JaLhi4-s>Tv^iO**iv^o 

iifTL;t:*^lcli, im^ 1 **<'>iiM-«8B 9 2 

ID 0 7 5J ^t*}, 05 (b) tC3^tJ:-7t;x Jfi;?^# 

tLTv dc/da^l/l 0 0-1/2 (SSKlil 
/50-l/5s ±>)S*L.<«l/2 0-1/5) O 

€H^:■csiSES^^*«^^ ia6t;iJv>rjKiei^9 oo»f 

®J±s ««9 1 («{^tLf, *fe«I^USt^**V»tt 
J: ») iSiSt i#5f ^ «IA Idr7 -/ ;^'^#?Ss 

Dc/Dg*n/1 0 0-1/2 (sgfL<{±l/ 
50-1/5, il)SfL<l±l/2 0-1/1 0) * 
»Si-«aatSt* J: ^ t**o De/Dg*» 1 / S 0 

*ffiT'l4> ^339 2 04 t t^r^^Sl 0 a (01 
1) (c^Pi5*»^i:^t<«:l)s 3SIS?FS^»wO;fcAfiJa 



(12) 4^^2 0 0 1-2 9 44 8 3 

t**&^*4o tfc, Dc/Dgl±, J:i)SSU<J41 

/2 0-1/1 OO^St:TS£t-5<03!>»J:v»„ 
[0 0 7 61 5?j^9 OU*5V»T«S59 1 bWS'S9 2t 

flUaiU. ^9 l*Ii>)Htr»^fc»<?->3W^-6Wlc® 

if.H(i£l.T<OJ:oUa8!r§*o T«t*>-6> El 5 (a) 
^--Wrtt. >) U^J^ff 8 0 (4^ fiio5^ffil!IJ(W^*IS 1 0 l!± 
4^**^) 4*«<9^1 1 0 a 4-^SS-*T« < ^ 
i&|20««^1>lz;»v«T, ll£)^8 Oiilircifiil^ffiSmj' 
^1 0 kj;ir;?:&t*'^-^(iiv^ -f'&fc*., 12 7 1 
^tJ;-5U, a&^l 3 2O®gU<!^-53&*<0SjSBKl 
JiaatJ: l)s «;3gffiS{*i&5feJS 1 0 lt<0Tffl4t?< * 
20 k fiS;®M?g*©-3feJB 1 0 k M ICS ») a,*, j£i|it^S<og 
®t=iffiix±»f i*ttTfi£3^^iiiJfe|J*« 1 0 kco±1ffl-sjl 

^^'S^i^ 1 0 kn^{s<) § \u 

*o iJi-tcStU J^Sgffl?Ri6&5Wl OfciT'e***!^ 
Kit, ei*»)5IT(:i*«^*«IiDi3^.«*\ 

<<f5, -tLTs ja3^fflS5«si&*ei Ok±'CO*c*'iJ 
iO k , 1 0 k F^-^O j» t) k IfifmVi 

icia *) ii ? JT-'S i t H i tj ©Sco^^^JB.^ lb SSa «J ICS 

t^^>T^tt*jg:Sr, §^^t'•'^'->9 ai^^Es^v^)^ 

•JjJBt^^*-- V 9 3 {4, ra'^RSDHftSB^-ts -tKJ: 

[0 0 7 71 01 an^fdi-. J:gsoj:-5jctx# 

^^4 0 <0|*)m4 2 rtffiU* S H tfflSI-illf, 
•t9 5 5^^'**-;l/4 3tt, ^^4 1 i/ittfie4 2C3t 

50 iBi^<£4:^te«w|ol±S-t*ii:!d»T-§-5., 
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1 0 0 7 8 1 Si 1 4 tt, JtS*'- n^^T y > V»3t 

1 0*«3g«:«!|l. itL*««fia#a 1 0 8 
^il,-Pit$:^?|(0-fc9^ 7^*'-^H 4 4«:rtf^l 4 0 

zioi'mai 4 aoeac^sffist^s gii 3 2:f^«}«i 

th., ^T') "yif^^-fy^y^ 1 1 2 0p3©®*»5)gliiJ 

[0 0 7 91 *"-;i">?T';>^*i 1 6, 1 1 8<o#rte 

14 0. 1 4 OI»3K;»if' 4 6**#SilS 

sjt, 'sryvi^i 1 6, 1 1 8»:j:i9'-<r';^i^fi^ 

1 1 2 !>v»Tl4:^£f^^-.X 1 0 2 tcJttTlaie iO 
Tfra6l:$Jf*iT.TV^«,, 4 6<0-Sgffl 

l=(iSi¥ii54ftOf' -f ;^^@5IS# (iWggflt) 1 5 235» 
— #fb« itXiJ ») X Tgai 1 5 4 *«T 

|a)iU'^fyfs5&•e5g^x^^^Tv»•?,o ^nmui 5 4«>rt 

tig^^ ttTtl^ 3 ;n 2 4 3»«®?affl7XA^5 1 2 
6 i:**|Sl+a3^-eRffiS*lTV>4, ^fmfflaWA-l 2 4 

2 oSS 1 5 4 <r)^lSmif^t>\t^ Y-^T^if 7 V 

i'l 5 6**56*)tBUTiJV)> tSM^-'N- Kf ;^ 
^-1 0 6Oi*3)i»a5*f. fli?;tyv-> 1 2 1 fcWHK 

- M 2 1 f-KSnTi^-Cs H3feffi#;W MS 135*7*-^ 

10 0 8 0] Ifaiffla'f A'l 2 4-^fi?a?|ti'?*-^ 
1 2 2**{^U f-f Xi'@^Sp*fl 5 2*n-^tL 

[0 0 8 ll ^fcC, 111 5I±> ±^<Oi.^\,zLX^hil 

■rt(o-e**o i<0'^i'/^/<A''r2 0 Ott, /^A/r^ 

^2 4 1 (t?Ix.lfii£#;) OAP92 4 2 ii 

K:^j$:2 4 4^. $^(ca!n«i:2 4 5 2:^^<OJqg0-e^ 

9 5 y d?-.>l' 2 4 3 liv a»2|i:#:2 4 4 PSicEigSii 



4$K2 001-294483 

#2 4 4 APIS 2 4 2 ti, jiK3^#:2 4 4 i 

lif---''CRoffiB2 4 2 a t #itrv**o IUP» 
2 4 514, ■t7 5 5'^**-;V2 4 3(0^#:a®5^(^'N(o 
^Si€rBUtt4;^>?''<SS24 5 a (iiT-rt, 

jh* p> Jt/;-t 7 ^ y ^' -t:-;!' 2 4 3 t OBU, ffi#OS2 

TV»4. •t^$y;'#-;i'2 4 3{±x '^rv^i'" 

[0 0 8 2] Jiffi-^3;7^/«;i'r2 0 Oli^ 7.D8P2 4 
2fl|^-^fflPSP2 4 51l|i:|6l»tT5fef*a»Sil*J!a^lis 
5 ?'^'-■K-/^2 4 3*»aiP5P2 4 5ffllc|6ltfC^Sil 

4 6S:^UTSEffOffiS**a^?*tS. Wj. ttPS?2 
4 51ffl:5»%XP3lJ2 4 21|Jcl6lltT^#*»i^Sti9 t 
U7fc»^l4, •t95y^sJ?-A'2 4 3(±AP862 4 2«5 
^32 4 2 alC^V)'rADl52 4 2^S 

[0 0 8 31 •t^5->';'.^:-A'Z4 3 tUT, J&:^SK 
[0 0 84] 

SS»ma: VI ■) ) k L-Cs S3fefl:«i5-k UT/f -y h y 7 
4:4. 7Sft%E'g•U«:y;^3:iTi&* (SF*&|if-gl 
/wnis 9 0%ite;^g2. 5;«iii, BETitgSSc€lO 
m*/g) ?r^SUfc, iOi^Jlil 0 0S£a5l-»«fek 

urf>i«*5 02sak, aic«)^«^-&««k*tnJL-c 
7^9'f 3 o»ra^B•g•^:^TV^ sej^M^ 

»&5feOjgi!ll«:»^. iSSI{±, 08C^3!SfiU<t»>« 
5 0 0t:t:T5^ra«E«IKtf.:, t/i, 

iasi 5 0 cc, E:^ji 5 0 o^<o7> 

0. 0 4;<m. »flf¥*^!ffi^**0. 00 l/zmfStii 
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25 

#tt, S e. Ui-t^^rSSU nmi lOOOOrpmi; 
■CO. 8%, HI PiaSiff-f^-tfOttO, S^btJio 

c-yto ife*> HI 7{±, (a) *«SfeJSfia|<oHi pszya 

B°p, (b) i>''ikms,<^m^<^m=mmmm^'^!h 

3gO«s|±v SQfimX 5 0 ^ inO|IS«-3^1-) . itgtfifil 20 
SO (b) -cii#»0:fcS4^BSiqsffS#i%ot>j 
U ISiS«B'»p(0 (a) -CMi^Ba*^lit^tilS^i^ii^^<» 

■(SI 1 1 m&ii^nxmjmm, 

[112] @2i:igE<X@3l9iB)<, 



mil 




#B920 0 l-2 9 44$3 
25 

(1261 ^2e^t:i»)aiS^*i.fcl^«-t5§^^jtS 

[^7] nn^9etSLnet^t:7Fitsmm, 

[01 01 Et2uSc<f^fflgi^@, 

[HI 11 -^^tz::i^^ta)Wi&ifmti 
@. 

[0121 sss&^-otjfeo^ta^rKWigio 

[HI 3] 5|£%?go-t9 5 '?^#-;l'4rMv»fc**-A"< 
7 'J Vj^-O^Ho 

(El 41 HI 3 0*--/U^7Vi'*'ifflv»fc3Vtrju 

[m 1 5 1 f-i 5' ^/<;i'rc5-w=j:wl-ffliwifsig&uf 

(Sll 6] ^IKO-^'&dO^^^-rSiSSSIo 

[131 71 mn9iSiRxr}tmis,<ownsW[m<r>^;^:m» 

(^OKMI 

4 0. 116. 118 ^'7^-:f{'^-)i^^7V>ir 
4 3. 243 ^fi.7i;^'-ll> 

10 0 -'^-^7'•^.^^^lESi)ffi« 

2 0 0 'tr.y^f^^'f 
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No 

5 0%fitS: n«iJ5 0%t35c5fitS€ 
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(19) 



#H 2001-294483 



II 71 



(a) 





F^-A(#$) 3H05B M04 BE24 CA21 EE02 EB03 
3J101 M02 BAIO EM2 FA31 GA24 

01^53 

4G031 AA03 AA04 M07 AA08 Mil 
M12 AA14 AA15 M18 6^19 
CA01 CA07 GA01 GA12 (3A15 

5D109 B812 BB16 BB21 BB31 



-19- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant: 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



